Acylpeptide hydrolase is a component of the cellular response to DNA damage.
Acylpeptide hydrolase (APEH) deacetylates N-alpha-acetylated peptides and selectively degrades oxidised proteins, but the biochemical pathways that are regulated by this protease are unknown. Here, we identify APEH as a component of the cellular response to DNA damage. Although APEH is primarily localised in the cytoplasm, we show that a sub-fraction of this enzyme is sequestered at sites of nuclear damage following UVA irradiation or following oxidative stress. We show that localization of APEH at sites of nuclear damage is mediated by direct interaction with XRCC1, a scaffold protein that accelerates the repair of DNA single-strand breaks. We show that APEH interacts with the amino-terminal domain of XRCC1, and that APEH facilitates both single-strand break repair and cell survival following exposure to H2O2 in human cells. These data identify APEH as a novel proteolytic component of the DNA damage response.